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Pabouas rmporpamMma cocTaBleHa C yueroM TpeboBaHuii PeepanbHOTO
rocyapCTBeHHOro obpa3oBaTebHOrO CTaHJapTa BhICiIero obpasosanusi Nel005 ot 11

aBrycra 2016 r. mo HampasneHuro 18.03.01 «XuMHUecKasi TeXHOMOTHs» ISl TIPO(U/Is

MIOATOTOBKM  «XHMMHMUECKass TexXHO/NOrMsl OpraHHYecKWX Bel[ecTB. ABTopcKas
rporpaMma: TexXHO/IOrMs XMMHKO-(apMalleBTUUeCKHX IIperapartoB», Ha OCHOBAaHHH
yuebHoro yyebHoro rsiaHa Habopa obyuaroruxcs 2016-2018 roaos.

PaspaboTumk nporpammsi:

poreHT Kad. [TAXT \QD Anamkud W.I1.
npodeccop kad. [TAXT %S)/_ Kauuos A.B.

Pabouasi mporpamma paccMoTpeHa M ofoOpeHa Ha 3acefjaHWd Kadepbl IIPOLIECCOB
armaparoB XMMUUeCKOH TeXHOIOMMH

ripotokos oT 31.08.2018 1. No 11

3aB. kadeapoii ’%\S KmuHog A.B.

COITIACOBAHO

HpOTOKDJI 3dCeJdHHsA METO,ELI/I‘-IECKOﬁ KOMHCCHH HH)KEHEPHOI'O0 XMMHKO-TEXHOJ/IOTHUeCKOTr0

WHCTUTYTa
or ___\1.08% 2018 . No ),

IIpencenarenb KOMUCCHU, podeccop ,\W Basoror B.A.
YTBEPXIEHO

TIpoTokosn 3ace/jaHKs MeTOAUYeCKOM KOMHCCUHM MeXaHU4eCKoro (hakysisreTa

or__ (1 9} 2018 1. Ne & //

[Ipencenaresns KOMMCCHH, JOLIEHT ,d/v / ['aBpunoB A.B.

Hau. YML], goueHT e, Kuraesa JILA.
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1. Ilen ocBOeHMS JUCHMIIMHBI
LlenssMu OCBOEHMSI AWUCLMIUIMHBI «MoJielMpoBaHWe XUMMKO-TEXHOJIOTMUECKUX TPOL{eCCOB»

ABJIAKOTCA:

a) OCBOEHME MeTOJOB TIOCTPOEHUs] MaTeMaTUUeCKUX MOZejield OCHOBHBIX Telo- |
MacCcoOOMEeHHBIX TIPOL[eCCOB, a TAK)Ke COTIPSDKEHHBIX M COBMEIIIeHHBIX TIPOLIeCCOB;

0) “3yueHre anrOPUTMOB MAEHTU(UKAIUY ITapaMeTPOB MaTeMaTHueCcKuX Mojesieil U croco6oB
NIPOBEPKH MX a/leKBaTHOCTH;

B) OCBOeHHe Criefqa/JIN31upPOBaHHBIX MMPOrpaMMHO-BBIYHUC/TUTE/IBHBIX KOMII/IEKCOB,
TMO3BOJIAIOIIMX pelIaTh 3aJa4 MOAe/TMPOBAHUA XUMHUKO-TEXHOJ/IOTMYeCKKX IIPOLIeCCOB.

2. MecTo AMCOMILVIMHBI B CTPYKTYpe 00pa3oBare/IbHOM MPOrpaMMbI

OucuunvHa «MogieTupoBaHie XUMHUKO-TEXHOJIOTMUeCKUX TIPOLIECCOB» OTHOCUTCS K 0a30Bo
yactu OOIT u dopmupyer y OakasaBpoB Mo HarpaBieHuro noarotoBkd 18.03.01 «Xumuueckas
TEXHOJIOTHsl» HabOp 3HaHWM, YMEHWH, HABBIKOB U KOMIIETEHI[UM, HEOOXOJUMBIX [Jisi BBITOHEHHUS
Hay4YHO-KCCJ1eZi0BaTe/TbCKOU U MPOU3BOACTBEHHO-TEXHO/IOTUYECKOM JesiTeIbHOCTH.

[y yCremrHoro OCBOEHUSI [JUCLMIUIMHBI  «MopenMpoBaHue  XUMUKO-TEXHOIOTUUeCKUX
TMPOLIECCOB» CTYAEHT J0/KeH OCBOMTh MaTeprall Mpe/ileCTBYOLUX JUCLIATIIAH:

a) MareMarvka

0) dbu3mka

B) hu3muecKast XuMust

I') TeXHUUYeCKasi TepMO/IMHAMUKA U TeTJIoTeXHUKa
1) BBIUMC/IUTE/TbHAs MaTeMaTHKa

OuctynmHa  «MogenvpoBaHie XUMMKO-TEXHOJOTMYECKUX TIPOLeccoB» HeoOXomuma  Jiist
YCIELIHOTO0  TIPOXOXKAEHWs  IPeJJAUIVIOMHOM  TPAaKTMKM U BBIIIOJJHEHWW  BBIIYCKHBIX
KBa/IM(UKALIMOHHBIX PaboT 1o HartpaieHuto moArotoBkH 18.03.01 «XuMuueckasi TEXHOIOTHSI».

3. KomnereHiiuu oGyuyaromierocs, ¢popmupyembie B pe3y/ibTare 0CBOEHHS
AVCLUITAHBI

B pe3ynbrate 0CBOEHUS IUCHUTUIMHBI 00yUarOIMIACS JO/DKeH 00/1a/iaTh:

[IK-2 — TrOTOBHOCTBIO TIPUMEHSTb aHa/JWTHYeCKWe U YKUC/IeHHble MeTO/bl pelleHus
NIOCTaB/IeHHBIX 3a/jay, MCIO0/b30BaTb COBpPeMeHHble WH(OpMAalOHHbIE TeXHOJOTMH, IPOBOJUTH
00paboTKy MH(OpPMAlMM C HWCIOAb30BaHWEM TIPUK/IA/HBIX T[POrPaMMHBIX CPeACTB  Cdephl
npoecCOHABHOM /1esITe/IbHOCTH, MCIIOb30BaTh CeTeBble KOMITbIOTEDHBbIE TeXHOMIOTMM M 0a3sbl



JAHHBIX B CBOel TMpOQecCcHOHaNbHON 00/acTH, TakKeThl TPUK/IAJHBIX TPOTpaMM /i pacyeTa
TEXHOJIOTHUeCKMX TTapaMeTpoB 000PyA0BaHUSI.

[TK-4 — crmocoOHOCTBI0 TIPUHMMATh KOHKDETHble TeXHWUeCKHe peIleHus Ipu pa3paboTke
TEXHOJIOTHUECKUX TIPOLIeCCOB, BBIOMPAaTh TEXHWYECKHWe CPeACTBA U TEXHOJOTMU C Y4eToM
9KOJIOTMYeCKUX MOC/IeAICTBUA UX [IPUMEHEHUS.

ITK-8 — rOTOBHOCTBIO K OCBOEHMIO U 3KCITyaTallikd BHOBb BBOAMMOI'O OGOpy,E[OBaHI/IH.

[TK-11 — cnocoOHOCThIO BBISBASATE WM YCTPaHSTh OTKJIOHEHWS OT PEXUMOB pabOThI
TEXHOJIOTUeCKOTO 000PY/I0BaHUs 1 TIapAMETPOB TEXHO/IOTMUECKOTO TIPOL{ecca.

B pe3ysbraTe 0CBOEHUS AUCLUITMHBI 00YUarOIIUIACS TOJIKeH:

1) 3HaTb: a) MeTO/l0/IOTUUeCKHe OCHOBBI TIOCTPOEHMs MaTeMaTUUeCKHWX Mojie/ieli TpoLiecCoB
XUMUAYECKON TeXHOJIOTHH;

6) OCHOBHEBI€ MdaTeMaThUeCKne MoJe/Ind OIIMCaHUA FI/I,ZLPO,[[I/IHEIMI/ILIECKOI‘/JI CTPYKTYDbI IMOTOKOB B
dliridpaTax u (1)I/IBI/IKO-XI/IMI/I‘-IECKI/IX CBOMCTB paGO‘-II/IX dI'€HTOB;

B) MeTO/Ibl UIeHTU(PUKALIMY TTapaMeTPOB Mo/iesiel U MPOBePKHU UX a/IeKBaTHOCTH.

2) YmeTb: a) COCTaBIsATb MaTeMaTU4yecKHe MOJe/Id TIPOLIeCCOB  TeryioMacCorepeHoca,
OC/IO)KHEHHBIX XUMUUECKOM peakIuel;

6) MMpOBOANUTH I/I,E[EHTI/ICI)I/IKaL[I/II-O MMapaMeTpoB MOAEJ/IN U OLIEHUBATH €€ dJ€KBATHOCTb;

B) paspabarbiBaTh 3((eKTHBHbIE aJTOPUTMbI W TIPOTPAMMbI [Ii PellleHHsT ypaBHEHUM
MaTeMaThueCcKou Mo/Jiesu.

3) Bnagetsb: a) HaBbIKaMK paboThI B MPOTPAMMHBIX TIPOAYKTAX, MO3BOJISIOIIMX PellaTh 3aauu
MOZIe/TMPOBAHHUST XUMHUKO-TEXHO/IOTMYeCKUX MPOLIeCCOB.

4. CTpyKTypa U cojepikaHue AUCHMILIMHBI «MojeiupoBaHue XUMHKO-
TeXHO/IOrUUeCKHUX MPoLeCcCoB»

OO61asi TpYZ0eMKOCTb COCTaB/IsieT 4 3aueTHbIe eAUHUIIBI, 144 vaca.

Ne |Pa3pmen Cem | Buj yue6GHoM paboThl (B uacax) OueHOYHbIE CpeACcTBa
T/T1 | AUCLIUTI/TUHBI €CT | fleki | Cemuna | JlaGop | CPC JJ1st MpOBeJeHUsT
MIPOMEXKYTOYHOM

Py p aTopH
(MpakTu |ble
yeckue |pabor
3aHATHSA, | bI
nabopar
OpHBbIe

aTTecTalyy TI0 pa3zesiam




MIPAKTUK

YMBI)

Brenenue

3amura
paboThl

naboparopHoi

OMIUprYe CKUi
MeTo,
MOCTPOEHUsI
MaTeMaTruyecKo
T'O OMMCAHUS

7

3augura
paboThI

s1abopaTopHOM

Metoabl u
Mo/ienu
onpeeneHust
(busmko-
XUMUYECKUX
CBOWCTB

3aiura
pabor

71ab0paTOPHBIX

TeopeTnueckuii
MeTO/,
MOCTPOeHUsI
MaTreMaTuyecKo
rO OMMCaHUs

12

22

3awura
pabor

71ab0paTOpPHBIX

CrneLimanusupos
aHHbIe
KOMILJIEKChI /1Sl
MO/le/TMpPOBaHKUS
XUMHUKO-
TeXHOJI0TUYeCcK
YX NIPOLIeCCOB

7

13

3awmra
pabot

nabopaTopHbIX

@dopma arrecranuu

5K3dMeH

5. Copiep)kaHue JIEKITMOHHBIX 3aHSATHUMH 10 TeMaM C YKa3aHueM (opMupyeMmbIix
KOMIIeTeHIUM

Vicrnonb30BaHWe M3aHHBIX yUueOHBIX TTOCOOWI U 3/1IeKTPOHHBIX BEPCHE Kypca JIeKLWH, a Takxke

JIEMOHCTPALIMOHHOTO Marepuasna B BHJe CHalJJoB [Jis MYIbTUMEIWMHOTO TpOeKTopa I03BOJIsSeT

CyleCTBeHHO YCKOPHUTb TEMIT UTEHUA JIEKLII/Iﬁ " U3JI0)KUTBb KYPC 34 18 yacos.

No
/1

Pazpen
JTACIATIIVHBI

Yacnl

Tema
3aHATUSA

JIEKITMOHHOI'O

Kparkoe copepkaHue

dopmupye
Mble
KOMIIeTeHL]




nn

Begenue

Ne 1 BeezeHue

[Ipegver, wem u  3azauu
JVCLIMIUIMHBI, ee poJib B
MOATOTOBKe  CITeLIMa/IMCTOB
o HaripaB/IeHUIO
(cnenmansHocTH)  18.03.01
«XHUMHUYecKass TeXHOJIOTHSI».
TTouatus MO/Ieu,
MO/Ie/IMpOBaHus, XUMUKO-
TEXHOJIOTUYECKUX
niporjeccoB. Krnaccudukanms
MareMaTU4yeCKUX  Mojeseu.
OcHOBHBIE MeTO/|bl
MOCTPOEeHUsT
MareMaTU4eCKuX  MOJese.
[IporpammHBIe CpezCTBa,
WCII0/Ib3yeMble [ pelleHus]
3a7a4 XAMUYEeCKOH
TEeXHOJIOTUH.

K -2

OMnUpryeCcKui
METOJi TIOCTPOeHHs
MareMaTHuyeCcKoro
OTMCAHUS

Ne 2 OMIMpryecKUt
MeTOZi  TIOCTPOEeHUsI
MaTeMaTH4yeCcKoro
OTMUCAHUS

JTarbl SMIUPHUYECKOTO
Metoza.  PopMmynrpoBaHUe
ey, BbIOOp (AaKTOpOB U
repeMeHHbIX COCTOSIHUSI
o0BeKTa HCC/IeI0BAHMS,
BU/IbI YpaBHEHUI perpeccuu.
ITnanvupoBanue u
rpoBefieHre 3KCIIePUMEHTOB.
Crarnueckas obpaboTka
pe3y/bTaToB U TIOUCK
Hauyyilen dhopmbl
anmpoKCUMaLUU
MOJTyUeHHBIX JlAaHHBIX.
[oCTOMHCTBA M HEIOCTaTKU
IMIUPUYECKOTO MeTo/a.

IIK -2
I[IK -4
I[IK-8

Metoabl ¥ Mopgenu
onpeeneHus
¢u3smko-
XUMHYeCKUX
CBOWCTB Ta30BbIX U
JKUJIKHX CMeCen

2

Ne 3 Metoabsl u
MoJiefld oTipefiesieHust
(U3UKO-XUMUYECKUX
CBOWMCTB TrasoBbIX U
JKAJKUX CMecei

3aKOHbI TEpPMOJUHAMUKU U
TepMO/IMHaMUYeCKOro

paBHOBecus. Pacuer ycioBui
(dazoBoro  paBHOBecus B
MHOTOKOMITOHEHTHBIX

MHOTOo(ha3HbIX cucTemMax.
YpaBHeHUst COCTOSTHUSI.
Pacuer TepMmopMHaMHueCKHUX
CBOMCTB Ha OCHOBe
M30BITOUHBIX (YHKITHH.

K -2

TeopeTtnueckuii

Ne 4

3aKOHBI COXpaHeHUs U

K -2




MeTOJl TOCTPOeHus WcueprbiBaroliiee rnepeHoca maccel, umnynbca|llIK —4
MareMaruyecKoro onucaHve TpoLeccoB| M 3Hepru. MmmynbcHbi | I1K — 8
ONMCaHUsA XUMUUEeCKOU BBO/ WH/IMKaTopa st
TEeXHOJIOTUU Y| OIlpefiejieHHss  IlapamMeTpoB
TUIIOBbIE MO/IeJI! | TUTIOBBIX U
CTPYKTYpPhI TIOTOKOB | KOMOMHUPOBAHHBIX Moje/ei
CTPYKTYPbI TIOTOKOB.
NpeanbHblie MO/JeJIn:
CMeLIeHUSI U BBbITECHEHUS.
PeanbHbie MO/JIeJIU;
auddy3roHHas U sueeyHasl.
KombuHMpOBaHHBIE MOZEITH.
2 Ne 5 MogenvpoBanue | MozenipoBaHue K -2
MacCcoOOMeHHBIX MaccoobmeHHbIX TipouieccoB| [TK — 4
TIpOLIecCcoB C MCIoyib30BaHUeM THUMNOBBIX | [TIK — 8
Mozenen CTPYKTYpbI
MOTOKOB.  MogenupoBaHue
mporiecca  XeMOCOpOLMH U
Hen30TepMUYeCKOn
abcopbumu. MojenmupoBaHue
rporecca peKTU(QUKaLuu B
TapeyibyaTou KOJIOHHe.
2 Ne 6 MogenupoBanue | MogenupoBaHye K -2
TeTI000MeHHBIX Terio00MeHHBIX  Tporjeccos | ITK — 4
MPOLIeCCOB C HMCrojb30BaHveM TUIOBLIX | [IK — 8
Mojieneit CTPYKTYDbI
TTIOTOKOB.
2 Ne 7 MogenvpoBaHue | 3aKOHbI xumuyeckoi | TTK — 2
XUMHUYECKUX KUHeTUKU. Maremarnueckue 1K — 4
peakTopoB MO/ eJn xumunueckux | ITK — 8
peakTopoB. BnusiHue
CTPYKTYpbl ~ TIOTOKOB  Ha
IpoTeKaHue XUMHYECKUX
peakiuii. BausiHve nepeHoca
MacChl Ha IpoTeKaHue
XUMHUUECKOM  peakluu U
Ce/IeKTUBHOCTb.
Cnenuanvs3upoBaH |2 Ne 8 MogenvpoBanue | OCHOBHbIE starnsl | [1IK — 2
Hble IIPOrPaMMHO- XTII C| MOZ,eIMpOBaHUA. I[IK -4
BbIUMC/IUTe/IbHbIe WCII0/Ib30BaHueM HocrouncrBa u Hepocrarku | I1TK — 8
KOMIL/IeKChI Jinji: rporpammsl  Aspen | IIporpammel IIK-11
MOZeJIMPOBaHUs Hysys
XMMHKO- 2 Ne 9 Pacuer| OcHOBHbIE stamns! | [IK — 2
TEXHONIOTMIECKIX TUZIPOAVHAMUKA B| MO eJIMPOBaHUS c/IIK-4
IIpOoLeCcoB




anraparax pas/MuHOM | UICTI0Ib30BaHUEM

reoMeTpuun
HCII0/Ib30BaHeM
KOMIL/IEKCOB
BBIUMCIUTE/TbHOMN
TUIPOAUHAMUKHN

C | KOMITIEKCOB
BBIUHC/IUTE/IbHOM
TUIPOAMHAMUKY Ha TIpUMepe
Ansys Fluent.
[IpeniporieccuHr B

rporpamMe Gambit, peliieHre
M TIOCTIIPOLIECCUHT B ANSYS
Fluent: ocHOBbI ~ paboThI.
JOoCTOMHCTBA U HeNOCTaTKu
MpOrpaMMBbl.

IIK-8
K -11

6. Copiep)xaHue ceMHMHAPCKUX, MPAKTHYeCKHX 3aHATHH (J1abopaTopHoro
NMPaKTHUKyMa)

YueOHBIM MJIAaHOM TPAKTHYeCKHe/CeMUHAPCKHe 3aHSTHS He TIPe[yCMOTPEeHBbI.

7. CopepxaHue j1a00paTOPHBIX 3aHATHH

OcBoeHHe MeToJIOB 00pabOTKM OMNBITHBIX AaHHBIX. OCBOEHHE MEeTOZIOB U/eHTH(hUKAI[UA TapaMeTpPOB

Llem 1abopaTopHOro MPAaKTUKyMa 3aK/IFOYalOTCS B CIIEAYIOLLEM:

1. 3akpernieHre 1 yriyosieHre 3HaHUH, TIOTyYeHHBIX Ha JIEKIIUSX.

2. IlpuobpeTeHre W COBEPIIEHCTBOBAHME HABBIKOB COCTAB/IEHWE MaTeMaTHUeCKHX MO/eslel.

MaTemMaThUueCKu MoJiesen.

3. OBnageHue HaBbIKaMU pabOTHI B MPOTPAMMHBIX TPOAYKTAX, TO3BOJISIOLIUX pelliaTh 3a/aun

MO e/IMPOBAHWSA XMMHUKO-TE€XHOJJIOTUUEeCKUX IIPOLIeCCOB.

KOMITBKOTEpAX C HMCIIO/Ib30BadHHWEM CII€eqUa/IM3MPOBAHHBIX TIDOIDAMMHBIX TIPOAYKTOB, MMEIOIIUXCSA B

JlabopatopHbie pabOThI TIPOBOAATCS B MOMelljeHUH yueOHBIX maboparopuii kKadeapsl ITAXT Ha

dI'bOY BO «KKHUTY».

Ne |Pa3pen guctmrummeel |Yacel | HaumeHoBaHue naboparopHotii | DopMrpyembie
n/m paboThI KOMIIeTeHL[U!
1 |BBegeHue 2 Nel OcnHoBbl Marematuueckoro ITK — 2
naketra Mathcad.
2 | DOMOMpUYecKun 2 Ne 2 DyHKLIU perpeccuu. |ITK — 2
MeTOJ, TOCTPOEHHUs] YucneHHoe pelleHue cucTeM
MaremMaTu4ecKoro anrebpanyeckux ypaBHeHUMN
3 |orMcaHuA 2 Ne 3 UucnenHoe pemenue [1K — 2
IrbdepeHLIMaNTBbHBIX YpaBHEHUI
4 |Metogel U Mogfen |2 Ne 4 Ornpepenienve ycnoBuit | [1IK — 2




oripe/iesieHust
(hM3UKO-XUMUYeCKUX

(hazoBbIx paBHOBeCUM

JKAJKOCTh UZealbHbIX PACTBOPOB

nap-

CBOMCTB Tra30BBIX U 3

5 . Ne 5 Omnpezenenve Ko3hduimenTtos MK — 2
KUJKUX CMEcen aKTUBHOCTH o
5KCIepUMeHTaTbHbIM JlAaHHBIM
dazoBoro paBHOBeCUsI nap-
JKUJKOCTD
6 | TeopeTuueckuii 6 Ne 6 MopgenupoBanue peakiyii B ITK —2
MeTOJ, IIOCTPOeHUs anraparax ¢ pa3JMyHor cTpykTypou |I1K — 4
MaremMaThu4eCcKoro MOTOKA [IK -8
7 |OmHHcaHid 6 Ne 7 IlpoekTHbli M m0BepouHsii | [1K — 2
pacueT abcopbepa K -4
K-8
8 |CneumanusupoBaHH |4 Ne 8 Mogenvposanue | [1K — 2

bIe TIPOrPaMMHO-
BBIUMC/TUTE/TbHbIE
KOMIT/TEKCHI IJist
MO/Ie/TMPOBaHUSI
XUMHUKO-
TEXHOIOTUYeCKUX
TPOLIeCCOB

Fluent

TUDOAVUHAMUKY B
MPOCTOM KOHCTPYKLIUM B AByMepHoM | [TK — 8
MIOCTaHOBKe
BBIUMC/IUTE/ILHOM KOMILIEKCe ANSys

anmnaparax | [IK — 4

3ajjauu B|IIK-11

8. CamocrosTenbHas pabora cTyjeHTa

Ne |Temsl, BbIHOCUMBIE Ha|Yacel | Popma CPC dopmupyeMblie
T1/TT | CAMOCTOSITe/TbHYIO paboTy KOMIIeTeHL|U!
1 | OcHoOBBI MaTeMaTHyeckKoro rakerta 4 [TogroroBka Kk BbInosHeHMUO | [1K — 2

Mathcad. ®yHKIUM perpeccumu. nabopatopHbIX paboT U caade

UucieHHoe  pellleHMe — CUCTeM oTyeTa IO Heu.

anrebpanyecKux ypaBHeHHMN

2 |YucneHHoe peleHue ITogroroBka K BeINoaHeHUO | [TK — 2
IuddepeHIMaTbHBIX ypaBHEHUN nabopaTopHBIX paboT U caaue

oTyYeTa Io Heu.

3 |Onpenenenvie ycaoBuii  (a3oBbix |4 [TogroroBka Kk BbIinosHeHuUtO | [1K — 2
pPaBHOBECHH Map->KUAKOCTh nabopaTopHbIX paboT U caue
W/iea/lbHbIX paCTBOPOB oTyeTa IO Heu.

4 |Onpepenenue K03 dULIEeHTOB [TogrotoBka K BbInoHeHUIO | [TK — 2
aKTUBHOCTH 1o nabopaTopHbIX paboT U ciave
5KCIIepPUMeHTa/IbHbIM Jl@aHHBIM oTyYeTa Mo Hew.
¢dazoBoro paBHOBeCUsI nap-

JKAJKOCTh




5 |MogenupoBanue peakLuii B|11 ITogroroBka K BbIinoaHeHuo | [1K — 2
anraparax C pas3IUuHOU nabopaTopHBIX paboT U caaue
CTPYKTYpOH TOTOKa oTyeTa 0 Hel.

6 |IIpoexTHbIi U MOBepouHbIM pacuet |11l IToaroroBka X BbInosHeHuto | [IK —2
abcopbepa naboparopHbIx pabot u caaue | ITK — 4

oTyeTa Io Heu. IIK-8

7 |MopenupoBaHue TMAPOAUHAMUKHU B |13 [TogroroBka Kk BbInoHeHMO | [TK — 2
anraparax MpOCTON KOHCTPYKLUH B naboparopHbIx pabot u caaue | ITK — 4
JIBYMEpPHOM TIOCTaHOBKe 3a/laud B oTyeTa IO HeMW. K-8
BbIUMC/IUTE/IbHOM KOMILIeKce Ansys [IK-11
Fluent

9. Ucnoib30BaHue PEMTHHIOBOM CUCTEMbI OLIeHKH 3HAHUU

IIpu oLieHKe pe3ynbTaTOB AeATebHOCTU CTY[AEHTOB B paMKaX JUCLMIUIMHBI «MojenrpoBaHue
XUMMKO-TEXHO/IOTMYECKUX TIPOLIeCCOB» MCIMOMb3YeTCs PEUTHHIOoBasi cucTema. PeWTHMHroBas OLleHKa
¢opmupyeTcsT Ha OCHOBAaHMM TeKyIlero W TPOMEXYTOUHOTO KOHTPO/is. MakcumanbHoe U
MHWHHMaJTbHOEe KOJTMYeCTBO 0asiioB MO pa3/iMyHbIM BHlaM yueOHOW pabOThI OMMCAHO B TIOJIOXKEHUU O
PEUTHHIOBOU CHUCTEMe.

[Tpu pacueTte peliTHra R 3a cemecTp Kaxk/asi 1abopaTtopHast paboTa CTyJeHTa OL[eHUBAeTCs T10
nsaTHOaNIPHON 11Kane (BO3MOXKHBI ApOOHBIE OlleHKH, Hampumep, 3.8 wm 4.5), paborta cuuTaercs
3aUTeHHOM, eC/M W3Haua/lbHbIA Oann > 3. B clyuae HecBOeBpeMEHHOW CJauM pabOThl MOXKET
BBOJIMTHCSI TOHWKaromii ko3dduument 0.8. [lnsi fomycka K 3K3aMeHy TeKyLWi PeWTHHT CTyjeHTa
JIO/DKEH COCTaBUTh OT 36 10 60 6aioB. DK3aMeH TakyKe OL[eHUBAeTCs M0 MATHOA/UILHOM IIKaJie.

Tekymui pedTHHT CTYJEeHTa PACCUNTHIBAETCS CJIeAYIOLUM 00pa3oM:

_12¢
RTeK_ n ;Bl

rie b — cpennuii 6an crygeHTa mo i-oit jabopatopHoii paboTe; n — KOMMYeCTBO J1ab0paTOPHBIX PadoT.
Onpefe/ieHHe MPOME)XYTOUHOI0 PeHTHHIa PEHTHHIa U OLEHKH IO JUCIUILIHHE

[Tpu TIO/IOXKUTENIEHOM CZlaue SK3aMeHa CTY[eHT MokeT Habpath R, ot 24 go 40 6amios. Tlpu
3TOM KaKAbIM BOIPOC 2JK3aMeHa TakXe OlleHWBaeTcsi TsATHOanapHON Ikanse. bamn Bompoca
YUMTBIBaeTCs Npu pacuete R,, eciv oH > 3.

_8y
Ra_gé Bai

rzie b, — 6asn 3a COOTBETCTBYIOIINIA 5K3aMeHaLMIOHHbII BOIIPOC, B — KonnuecTBo BONpoCoB B busere.

PeliTHHr TI0 JUCIMIUIMHE Ry, HaXOAWTCS CYMMHPOBaHUEM O0a/l/ioB TeKyI[ero Rie U
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5K3aMeHalMOHHOro R, peiftuHroB. IlepeBos MTOroBOro pelTHHra B TPaZMLIMOHHYIO ILIKaay OLIEHOK
OCYIIIeCTBIISIeTCS CJIeAYIOLUM 00pa3oM:

0 < Ry £ 60 — HEYyZ10BJ/IETBOPUTEJIBHO;
60 < Ry £ 73 — y4,0B/I€TBOPUTEJILHO;
73 < Ryue £ 87 — x0po1uo;

87 < Ry £ 100 — o1/ivuHO.

IIpumep pacuera peMTHHra CTyJeHTa

IonycTuM CTYAEHT MOMYYU/I CeyIoIIye OLeHKH 3a jlabopaTtopHbie PabOThI M Ha KaXKIbIM U3
BOIPOCOB 3K3aMeHal[MoHHOTo Ouera:

JlabopaTtopHbie paboTEI OK3aMeH
Homep 1 2 3 4 5 6 7 8 1 2 3
nabopaTopHo
i pabotel
(5K3aMeHaLU
OHHOTO
BOIPOCaA)
OLleHKa 4 5 4 4.1 3 3.5 3.7 4 4.2 4 4.6
Tekyiuii pedTHHT:
_12 _
R =—(4+5+4+4.1+3+3.5+3.7+4)=46.95

PeliTUHT 3a 5K3aMeH:

R3:%(4.2+4+4.6):34.13

Ruuc= 46.95 + 34.13 = 81.08, uTo COOTBETCTBYET OLIEHKE «XOPOLLIO»

[ITkana orjeHUBaHUS:

Bup nestenbHOCTU [ToporoBbiii [TpoaBUHYTHIA [TpeBoCXOAHBIN
JlabopatopHbie pabOThbI 36 — 44 44 — 52 52 - 60
OK3aMeH 24-29 29-35 35-40

Nroro 60 —-73 73 —87 87 —100

10. OI.IEHO'-IHBIE CpeacTBa JJid onipeae/ieHUs pe3y/ibTdTOB 0CBO€HMA JUCHUII/IMHbI

OuleHOuUHBble CpefiCcTBA [/ NPOBeZleHUs] TeKYILero KOHTPOJISl yCIeBaeMOCTH, IIPOMeXYTOYHOU
arrecTaliid OOydaroIMXCcsi U UTOrOBOM (TOCYZApCTBEHHOM WTOTOBOM) aTTecTaliud pa3pabaTbiBarOTCs
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Hocmyn u3 moboti |
MOoYKU ‘
HumepHnema nocne

peaucmpayuu ¢ IP-

adpecoe KHUTY

11.3 Dn1eKTpOHHBIE UCTOYHUKHU HH(bbpmauHH

Ipu “3yueHHH JUCLMILIMHBI PeKOMEH/YeTCsl HCIT0/Ib30BaHHe CIeAYIOLIUX 3/IeKTPOHHBIX
VICTOYHMKOB MH(OpMaL1H:
IIpy u3yyeHUH JUCHUTIUHBI «Mo/IeTMPOBaHHe XMMUKO-TeXHOIOTHUeCKHX TPOL[eCCOB»

PEKOMeH/IyeTCs UCII0/Ib30BaHue 3/1eKTPOHHBIX HCTOYHUKOB HH(OPMaL[1K:
1. Yuebusbiii nopran [TAXT KHUTY - http://chemen.ru
OnektpoHHbIM Katanor YHUL KHUTY — http:/ruslan.kstu.ru/

2

3. 3BC «bubnmmorex» - https:/knitu.bibliotech.ruw/
4. OBC «PyxonT» - http://rucont.ruw/
5
6
7

3BC «Jlanb» - http://e.lanbook.com/
OBC «Kuura®on» - http://www.knigafund.ru/

OBC «KoHcynpraHT cTyzeHTa» - http://www.studentlibrary.ru

‘ @ELAEFANbHOE TOCYIAPCTREMHOE BOTAL
\ OBPABNBATETHUAE YUPEH f :

CorniacoBaHo:
3aB. cektopoM OKY®

i et EIbCKITH |
GKASAHCKHA AALHON A THHY TAEJOBATE.

TEXHOA0r K yRETFPCHTET,

|
R !
Ty = A l
l (1P IFHAAUOHRBIY YERTD |

7
12. Marepua/1bHO-TeXHHUYECKoe oﬁzglge/mle JAMCLHMI/THHBI

JIeKIIMOHHBIE 3aHATHA:
a) KOMILIeKT 3/IeKTPOHHBIX TIpe3eHTaL|i/c1alizioB,

6) ayauTOpWs,  OCHAlleHHas  IPe3eHTAl[MOHHONW  TEXHHKOM  (IIPOEKTOp,  9KpaH,
KOMITBIOTEp/HOYTOYK),

JlaboparopHble paboTsl:

@) KOMIILIOTEeDHBIM K/IacC C MepCOHAaNbHBIMH KOMIIBIOTEDAMH, Ha KOTOPBIX YCTaHOBJIEHO
HeobxoaKUMoe porpaMMHoe obecrieueHue.

[Ipouee:
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a) pabouee MeCTO TpernoziaBaresisi, OCHAI[eHHOe KOMITLIOTEPOM C /I0CTYIIOM B VIHTepHerT,

6) paboure MecTa CTY[JeHTOB, OCHAIlleHHbIe KOMIIbIOTEpaMH C [JOCTYIIoM B VIHTepHeT,
Tipe/IHa3HaueHHbIe [71s1 pabOThI B 3/IEKTPOHHOM 00pa3oBaTe/ibHOM cpefie.

13. O6pa3oBare/bHbIE TEXHOIOTHH

Bech neKUMOHHBIA Kypc obecrieueH yuyeOHBIMM TIOCOOMSIMH, Pa3[JaTOUYHBIM MaTepuajioM |
KOMIUJIEKTOM (CJIaiifloB, UTO T03BOJIsIeT BeCTH aKTMBHBIM JAWanor co cryfeHTamu. Kpome Toro, Kypc
NeKUWi cHaOXeH BHeoMaTepriajlaMd C OOy4arolMM{ pPOJMKaMU paboTe B CIIeLMaIM3UPOBaHHBIX
MIPOrPaMMHO-BBIUUC/IUTE/IbHBIX ~ KOMIUIEKCAaX — [i/Ii  MOJ|eIMPOBAHUSI  XUMUKO-TEXHOIOTMue CKUX
npotieccoB. [Ipu mpoBeseHMM /1a0OpaTOPHLIX 3aHATHA TIO CJAOKHBIM TeMaM  JUCLIATUIMHBI
OPraHU3YIOTCS IUCKYCCHUU MEXXY CTyIeHTaMH.

JlabopaTopHbIii TIPAKTHKYM H3/I0XKEH B yueOHOM IMOCOOMH, a Takke Ha cairte https://chemen.ru/,
KpOMe TOTO, CTYJeHTbI TIOMy4YaloT CChIJIKM Ha BH/IEOYPOKU IO paboTe B CIel[MaM3UPOBaHHBIX
MPOrPaMMHO-BBIUMC/IUTEIbHBIX KOMIIEKCAX, YTO MO3BOJISIeT CTyAeHTaM CaMOCTOSITE/IbHO TOTOBUTBCS K
paboTam, MpoBoAUTE 00PabOTKY pe3y/ibTaToB U 0hopMIIeHr e OTUEeTOB.

B cslyuae BO3HMKHOBEHHSI BOIIPOCOB TIPY TIOATOTOBKE K BBLITTOJIHEHHIO 1ab0paTOPHBIX PaboT u
cZlaue OTueTa 1o Hell BHE ayIUTOPHBIX YaCOB CTYZAEHT MOXXET 00paTUThCS K TIPEro/jaBaTesIio yjaneHHO
TI0 1eKTPOHHOM MOoYTe.

B cooTBeTcTBHM C yueOHBIM TIJIAHOM 3aHSTHSI B MHTEPAKTUBHOM (hopMe TIPOBOAUTCS B 0ObeMe
27 4yacoB ay[MTOPHBIX 3aHATUH /i1 Habopa 2017 u 2018 rogos. [lns Habopa 2016 roga mpoBeeHue
3aHSITUI B UHTEePaKTUBHOU (hopMe He TIpeZlyCMOTPEHO.

14



JIucr nepeyTBepx/ieHusi paGoyeii MporpamMmsI

Pabovas  nporpamva mo  gucyumMHe — «MoZeaMpOBaHME  XUMHKO-

TEeXHOJIOrMYeCKHX MpPOLeCCOB»

(Haumerosarue ducyunAuHLL)

ITo nanpaBnenuto 18.03.01 «XuMHUUeCcKasi TeXHOIOIHsI»
(wughp) (HazeaHue)
AN TIPOGMIIS MOATOTOBKM: XMMHYeCKass TeXHOJOTMS OpraHHYeCKHX BeLIeCTB.

ABTOpCKas nporpamMma «TeXHOIOrUsi XUMHUKO-(hapMaLieBTHYECKUX TperapaToB»
Au1s1 Habopa obyuaronpxcst 2019 r.

®opma obyueHus ounas

[IlepecMOTpeHa Ha 3acefiaHuu Kadeapsl [IAXT

(Haumerosanue kagedpu)

Hara Hannuue Hanuuue [Toanuce [Topnuce [Topnuck
[IEPEYTBEPXKACHUSA | M3MEeHe- | M3MEHeHWH B | pa3paboTuMKa | 3aBefyOllero | Haya/JbHHUKA
PIT HU CITHCKe PIT Kadeznpoit yYMIL
JiTepaTypel | AoL. AHAIIKWH MAXT Joy. KuraeBa
N.IT. npod. JLA.
Kivuor A.B.
[TpoTokon Ectp* Her
3ace/laHus |
Kadeaper Ne7 oT %l
03.07.2019 &

* Ilynkr TlpodeccroHanbHble 6asbl JaHHBIX U MH(QOPMAaLIMOHHbIE CIIPaBOYHbIe
CUCTeMbI

1. CrangaprHas cripaBouHas 6asa gaHHeIx NIST https://webbook.nist.gov/chemistry/ .
2. Basa gannbix CoolProp http://www.coolprop.org/v4/index.html.

HornonHenne B myHKT 12: JIMIIEH3HpOBaHHOe W CBOGOAHO —PACIpPOCTPAHSIEMOE
nporpaMMHoe - ofecrieueHue, HCIIONb3yeMoe B y4eGHOM MpOLieCCe MPH OCBOEHHH
AUCLIUIIMHBI «Mo/IepoBanye XMMHUKO-TeXHOIOTMYECKUX TTPOLIECCOBY |

1. MS Office

2. Mathcad Education-University Edition

3. AckoH Komnac 3Dv14




